Direct evaluation of radiation damage in human hematopoietic progenitor cells in vivo.
We have developed techniques by which normal functional elements of human bone marrow can be implanted into immunodeficient C.B-17 scid/scid (SCID) mice. Afterward, long-term multilineage human hematopoiesis is sustained in vivo. We evaluated the effect of irradiation on the function of human bone marrow with this in vivo model. After whole-body X irradiation of the engrafted animals, it was determined that the D0 value of human committed progenitor cells within the human marrow was 1.00 +/- 0.09 (SEM) Gy for granulocyte-macrophage colony-forming units (CFU-GM) and 0.74 +/- 0.12 Gy for erythroid burst-forming units (BFU-E). The effects of irradiation on the hematopoietic elements were reduced when the radioprotective agent WR-2721 was administered prior to irradiation. After low-dose irradiation, recovery of human myelopoiesis was accelerated by treatment with human granulocyte colony-stimulating factor (G-CSF). This small animal model may prove amenable for the analysis of the risk of the exposure of humans to radiation as well as for the development of new modalities for the prevention and treatment of radiation-induced hematopoietic damage.